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(54) Information recording and reproducing apparatus 



(57) In an information recording and reproducing 
apparatus, a plurality of first video-contents signals are 
recorded on a first recording medium. A plurality of sec- 
ond video-contents signal are recorded on a second re- 
cording medium. The second recording medium differs 
from the first recording medium, and is removable. Sig- 
nals representative of thumbnails are generated in re- 



sponse to the second video-contents signals respec- 
tively. The signals representative of the thumbnails are 
recorded on the first recording medium in cases where 
the plurality of the second video-contents signals are re- 
corded on the second recording medium. The signals 
representative of the thumbnails are reproduced from 
the first recording medium. The thumbnails represented 
by the reproduced signals are displayed. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] This invention relates to an apparatus for re- 
cording and reproducing information on and from a 
large-capacity recording medium (for example, a hard 
disk or a semiconductor memory) and a removable re- 
cording medium. 

Description of the Related Art 

[0002] A VTR (video tape recorder) records and re- 
produces information representative of video contents 
on and from a magnetic tape. It is known to record and 
reproduce video-contents information on and from a 
hard disk or a semiconductor memory. 
[0003] There is a dual apparatus which can record 
and reproduce video-contents information on and from 
a magnetic tape and a hard disk. The magnetic tape is 
a removable recording medium. The dual apparatus can 
be used to implement the following process. A sequence 
of broadcasted television programs is continuously re- 
corded on the hard disk, while desired ones selected 
from the programs recorded on the hard disk are dubbed 
onto the magnetic tape. The dual apparatus is incapable 
of indicating the order in which the selected programs 
are dubbed onto the magnetic tape. This is inconvenient 
to a user. 

SUMMARY OF THE INVENTION 

[0004] It is an object of this invention to provide an 
information recording and reproducing apparatus which 
can indicate the order in which programs are recorded 
on a removable recording medium such as a magnetic 
tape. 

[0005] A first aspect of this invention provides an in- 
formation recording and reproducing apparatus com- 
prising first means for recording a plurality of first video- 
contents signals on a first recording medium; second 
means for recording a plurality of second video-contents 
signal on a second recording medium differing from the 
first recording medium and being removable; third 
means for generating signals representative of thumb- 
nails in response to the second video-contents signals 
respectively and recording the signals representative of 
the thumbnails on the first recording medium in cases 
where the second means records the plurality of the sec- 
ond video-contents signals on the second recording me- 
dium; and fourth means for reproducing the signals rep- 
resentative of the thumbnails from the first recording 
medium to enable the thumbnails to be displayed. 
[0006] A second aspect of this invention is based on 
the first aspect thereof, and provides an information re- 
cording and reproducing apparatus further comprising 



fifth means for designating ones among the displayed 
thumbnails, sixth means for designating an order about 
the designated thumbnails, and seventh means for se- 
quentially reproducing ones among the second video- 

5 contents signals, which correspond to the designated 
thumbnails respectively, from the second recording me- 
dium in an order corresponding to the designated order. 
[0007] A third aspect of this invention is based on the 
first aspect thereof, and provides an information record- 

10 ing and reproducing apparatus further comprising fifth 
means for generating signals representative of thumb- 
nails in response to the first video-contents signals re- 
spectively and recording the signals representative of 
the thumbnails on the first recording medium in cases 

15 where the first means records the plurality of the first 
video-contents signals on the first recording medium, 
sixth means for dubbing ones among the first video-con- 
tents signals from the first recording medium onto the 
second recording medium as new second video-con- 

20 tents signals recorded on the second recording medium, 
and seventh means for using the signals representative 
of the thumbnails corresponding to the dubbed ones 
among the first video-contents signals as signals repre- 
sentative of thumbnails corresponding to the new sec- 

25 ond video-contents signals. 

[0008] A fourth aspect of this invention is based on 
the first aspect thereof, and provides an information re- 
cording and reproducing apparatus wherein the third 
means comprises means for, when the second means 

30 starts recording each of the plurality of thesecond video- 
contents signals on the second recording medium, cap- 
turing a picture represented by each of the plurality of 
the second video-contents signals as a thumbnail, and 
means for updating the thumbnails. 

35 [0009] A fifth aspect of this invention is based on the 
first aspect thereof, and provides an information record- 
ing and reproducing apparatus further comprising fifth 
means for designating one among the displayed thumb- 
nails, sixth means for reproducing one among the sec- 

40 ond video-contents signals, which corresponds to the 
designated thumbnail, from the second recording medi- 
um, seventh means for displaying the second video- 
contents signal reproduced by the sixth means, eighth 
means for capturing a picture represented by the dis- 

45 played second video-contents signal at a designated 
moment, and ninth means for replacing the thumbnail 
corresponding to the displayed second video-contents 
signal by the captured picture. 
[0010] A sixth aspect of this invention provides an in- 

50 formation recording and reproducing apparatus com- 
prising first means for recording a plurality of video-con- 
tents signals on a recording medium; second means for 
generating signals representative of thumbnails in re- 
sponse to the video-contents signals respectively and 

55 recording the signals representative of the thumbnails 
on the recording medium in cases where the first means 
records the plurality of the video-contents signals on the 
recording medium; third means for reproducing the sig- 
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nals representative of the thumbnails from the recording 
medium to enable the thumbnails to be displayed; fourth 
means for designating ones among the displayed 
thumbnails; fifth means for designating an order about 
the designated thumbnails and assigning and superim- 
posing order numbers to and over the designated 
thumbnails in accordance with the designated order; 
and sixth means for sequentially reproducing ones 
among the video-contents signals, which correspond to 
the designated thumbnails respectively, from the re- 
cording medium in an order corresponding to the order 
designated by the fifth means. 

[001 1] A seventh aspect of this invention provides an 
information recording and reproducing apparatus com- 
prising first means for recording a plurality of video-con- 
tents signals on a first recording medium; second means 
for generating signals representative of thumbnails in 
response to the video-contents signals respectively and 
recording the signals representative of the thumbnails 
on the first recording medium in cases where the first 
means records the plurality of the video-contents sig- 
nals on the first recording medium; third means for re- 
producing the signals representative of the thumbnails 
from thefirst recording medium to enable the thumbnails 
to be displayed; fourth means for designating ones 
among the displayed thumbnails; fifth means for desig- 
nating an order about the designated thumbnails; and 
sixth means for sequentially dubbing ones among the 
video-contents signals, which correspond to the desig- 
nated thumbnails respectively, from the first recording 
medium onto a second recording medium in an order 
corresponding to the order designated by the fifth 
means, the second recording medium differing from the 
first recording medium and being removable. 
[0012] An eighth aspect of this invention is based on 
the seventh aspect thereof, and provides an information 
recording and reproducing apparatus further comprising 
seventh means for assigning and superimposing order 
numbers to and over the designated thumbnails in ac- 
cordance with the order designated by the fifth means. 
[001 3] A ninth aspect of this invention provides an in- 
formation recording and reproducing apparatus com- 
prising first means for recording a plurality of video-con- 
tents signals on a first recording medium; second means 
for generating signals representative of thumbnails in 
response to the video-contents signals respectively and 
recording the signals representative of the thumbnails 
on the first recording medium in cases where the first 
means records the plurality of the video-contents sig- 
nals on the first recording medium; third means for re- 
producing the signals representative of the thumbnails 
from thefirst recording medium to enable the thumbnails 
to be displayed; fourth means for designating ones 
among the displayed thumbnails; fifth means for desig- 
nating an order about the designated thumbnails; sixth 
means for sequentially reproducing ones among the vid- 
eo-contents signals, which correspond to the designat- 
ed thumbnails respectively, from the first recording me- 



dium in an order corresponding to the order designated 
by the fifth means to enable the sequentially reproduced 
video-contents signals to be displayed; and seventh 
means for sequentially dubbing ones among the video- 

5 contents signals, which correspond to the designated 
thumbnails respectively, from thefirst recording medium 
onto a second recording medium in an order corre- 
sponding to the order designated by the fifth means, the 
second recording medium differing from the first record- 

10 ing medium and being removable; wherein the first 
means comprises means for compressing the video- 
contents signals into compression-resultant signals, 
and means for recording the compression-resultant sig- 
nals on the first recording medium, and wherein each of 

15 the sixth means and seventh means comprises means 
for reading out ones among the compression-resultant 
signals, which correspond to the designated thumbnails 
respectively, from the first recording medium, and 
means for expanding the read-out compression-result- 

20 ant signals into the video-contents signals. 

[0014] A tenth aspect of this invention provides an in- 
formation recording and reproducing apparatus com- 
prising first means for recording a plurality of video-con- 
tents signals on a recording medium; second means for 

25 generating signals representative of thumbnails in re- 
sponse to the video-contents signals respectively and 
recording the signals representative of the thumbnails 
on the recording medium; third means for reproducing 
the signals representative of the thumbnails from the re- 

30 cording medium and enabling the thumbnails to be dis- 
played in first thumbnail display positions respectively; 
and fourth means for, in the presence of a video-con- 
tents signal in recording reservation, generating a signal 
representative of a condition of reservation of the video- 

35 contents signal in recording reservation and enabling 
the condition of reservation to be displayed in a second 
thumbnail display position next to end one of the first 
thumbnail display positions. 

[0015] An eleventh aspect of this invention is based 
40 on the tenth aspect thereof, and provides an information 
recording and reproducing apparatus further comprising 
fifth means for recording the video-contents signal in 
reservation on the recording medium, sixth means for 
generating a signal representative of a thumbnail in re- 
45 sponse to the video-contents signal in reservation when 
the fifth means starts recording the video-contents sig- 
nal in reservation, seventh means for recording the sig- 
nal representative of the thumbnail corresponding to the 
video-contents signal in reservation on the recording 
so medium, and eighth means for replacing the condition 
of reservation by thethumbnail correspondingto the vid- 
eo-contents signal in reservation and enabling the 
thumbnail to be displayed in the second thumbnail dis- 
play position. 

55 [0016] A twelfth aspect of this invention is based on 
the eleventh aspect thereof, and provides an informa- 
tion recording and reproducing apparatus further com- 
prising ninth means for generating a signal representa- 
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tive of a new thumbnail in response to the video-con- 
tents signal in reservation at a moment a predeter- 
mined-time after the sixth means generates the signal 
representative of the old thumbnail, tenth means for re- 
cording the signal representative of the new thumbnail 5 
over the signal representative of the old thumbnail on 
the recording medium, and eleventh means for replac- 
ing the old thumbnail by the new thumbnail and enabling 
the new thumbnail to be displayed in the second thumb- 
nail display position. 

[0017] A thirteenth aspect of this invention provides 
an information recording and reproducing apparatus 
comprising first means for recording a plurality of video- 
contents signals on a recording medium; second means 
for generating signals representative of thumbnails in 
response to the video-contents signals respectively and 
recording the signals representative of the thumbnails 
on the recording medium; third means for reproducing 
the signals representative of the thumbnails from the re- 
cording medium and enabling the thumbnails to be dis- 
played; and fourth means for enabling icons to be dis- 
played at positions near the displayed thumbnails, the 
icons representing conditions of the video-contents sig- 
nals. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0018] 

Fig. 1 is a block diagram of an information recording 
and reproducing apparatus according to a first em- 
bodiment of this invention. 
Fig. 2 is a block diagram of a CPU and an HDD in 
Fig. 1. 

Fig. 3 is a diagram of areas of a hard disk in Fig. 2. 
Fig. 4 is a diagram of an example of a head retrieval 
page in an HDD navigation picture. 
Fig. 5 is a diagram of an example of an easy save 
page in the HDD navigation picture. 
Fig. 6 is a diagram of an example of a head retrieval 
page in a VHS navigation picture. 
Fig. 7 is a diagram of an example of a thumbnail 
revision picture for VHS navigation. 
Fig. 8 is a block diagram of a CPU and an HDD in 
an information recording and reproducing appara- 
tus according to a second embodiment of this in- 
vention. 

Fig. 9 is a diagram of examples of icons and mean- 
ings thereof. 

DETAILED DESCRIPTION OF THE INVENTION 
First Embodiment 

[0019] Fig. 1 shows an information recording and re- 
producing apparatus 1 0 according to a first embodiment 
of this invention. 

[0020] The apparatus 10 includes a television tuner 
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11 , a CPU 12, a VTR (video tape recorder) 13, an A/D 
converter 14, an HDD (hard disk drive) 15, a D/A con- 
verter 16, switches 17 and 1B, a display 19, a remote 
control transmitter 20a, a remote control receiver 20b, 
a television inputterminalTVIN, input terminals IN1 and 
IN2, and an output terminal OUT The HDD 15 includes 
a hard-disk accessing arrangement and signal process- 
ing circuits, The display 1 9 includes, for example, a liq- 
uid crystal display. 

[0021] An antenna (no reference character) can be 
connected with the television input terminal TVIN. The 
television input terminal TVIN leads to the tuner 1 1 . The 
tuner 11 is connected to the switch 17. The input termi- 
nals IN1 and IN2 are directly connected to the switch 

1 7. The CPU 1 2 is connected with the VTR 1 3, the HDD 
15, the switches 17 and 18, the display 19, and the re- 
mote control receiver 20b. The VTR 13 is connected 
with the switches 17 and 18. The A/D converter 14 is 
connected between the switch 1 7 and the HDD 1 5. The 
HDD 1 5 is connected with the D/A converter 1 6. The D/ 
A converter 16 is connected with the switches 17 and 

1 8. The switch 1 8 is connected with the output terminal 
OUT A television receiver 1 can be connected with the 
output terminal OUT The remote control transmitter 20a 
can communicate with the remote control receiver 20b 
by wireless. 

[0022] The remote control transmitter 20a has a body 
provided with operation buttons such as channel selec- 
tion CH1-CH12 buttons, an HDD button, a VHS button, 
V-arranged cursor-moving selection buttons, a deci- 
sion (OK) button, an end (navigation) button, and a 
memory button. The operation buttons can be actuated 
by a user. When the operation buttons are actuated, the 
remote control transmitter 20a generates corresponding 
command signals. The remote control transmitter 20a 
sends the generated command signals to the remote 
control receiver 20b. The remote control receiver 20b 
transfers the command signals to the CPU 12. 
[0023] The CPU 12 includes a combination of an in- 
put/output port, a processing section, a RAM, and a 
ROM. The CPU 12 operates in accordance with a con- 
trol program stored in the ROM. The control program is 
designed to enable the CPU 12 to implement steps of 
operation which will be mentioned later. The CPU 12 
controls the VTR 13, the HDD 15, the switches 17 and 
1 8, and the display 1 9 in response to command signals 
fed via the remote control receiver 20b. 
[0024] An RF television signal can be fed to the tuner 
11 via the television input terminal TVIN. The tuner 11 
converts the RF television signal into a baseband signal 
representative of a television program, that is, contents 
(video contents or audio/video contents). The tuner 11 
outputs the contents signal to the switch 1 7. Signals rep- 
resentative of contents (video contents or audio/video 
contents) can be fed to the switch 17 via the input ter- 
minals IN1 and IN2. A contents signal outputted from 
the D/A converter 1 6 is fed to the switch 1 7. A contents 
signal outputted from the VTR 1 3 is fed to the switch 1 7. 
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[0025] The CPU 1 2 changes the switch 1 7 among dif- 
ferent states. When the CPU 1 2 sets the switch 1 7 to its 
first state, the switch 1 7 selects designated one among 
the contents signal fed from the tuner 11 , the contents 
signal fed via the input terminal IN1 , the contents signal 
fed via the input terminal IN2, the contents signal fed 
from the D/A converter 16, and the contents signal fed 
from the VTR 13. The switch 17 transmits the selected 
contents signal to the A/D converter 14. Thus, in this 
case, the A/D converter 14 changes the selected con- 
tents signal into a corresponding digital contents signal, 
and outputs the digital contents signal to the HDD 15. 
The digital contents signal can be recorded by the HDD 
15. When the CPU 12 sets the switch 17 to its second 
state, the switch 17 selects designated one among the 
contents signal fed from the tuner 1 1 , the contents signal 
fed via the input terminal IN 1 , the contents signal fed 
via the input terminal IN2, the contents signal fed from 
the D/A converter 1 6, and the contents signal fed from 
the VTR 13. The switch 17 transmits the selected con- 
tents signal to the VTR 13. Thus, in this case, the se- 
lected contents signal can be recorded by the VTR 13. 
When the CPU 12 sets the switch 17 to its third state, 
the switch 17 selects first and second designated ones 
among the contents signal fed from the tuner 11, the 
contents signal fed via the input terminal IN1 , the con- 
tents signal fed via the input terminal IN2, the contents 
signal fed from the D/A converter 16, and the contents 
signal fed from the VTR 1 3. The switch 1 7 transmits the 
first and second selected contents signals to the A/D 
converter 14 and the VTR 13, respectively. Thus, in this 
case, the A/D converter 14 changes the first selected 
contents signal into a corresponding digital contents sig- 
nal, and outputs the digital contents signal to the HDD 
15. The digital contents signal can be recorded by the 
H DD 1 5. At the same time, the second selected contents 
signal can be recorded by the VTR 13. 
[0026] The HDD 15 is provided with a recording me- 
dium, that is, a hard disk. The HDD 15 receives the con- 
tents signal from the A/D converter 1 4. The HDD 1 5 can 
record the output signal (the contents signal) from the 
A/D converter 14 on the hard disk while being controlled 
by the CPU 1 2. The HDD 1 5 can reproduce the recorded 
contents signal from the hard disk while being controlled 
by the CPU 12. The HDD 15 outputs the reproduced 
contents signal to the D/A converter 16. The D/A con- 
verter 1 6 changes the reproduced contents signal into 
a corresponding analog contents signal. The D/A con- 
verter 16 outputs the analog contents signal to the 
switches 17 and 18. 

[0027] The VTR 13 is provided with a removable re- 
cording medium, that is, a magnetic tape. The VTR 13 
receives the selected contents signal from the switch 1 7. 
The VTR 13 can record the selected contents signal 
from the switch 1 7 on the magnetic tape while being con- 
trolled by the CPU 12. The VTR 13 can reproduce the 
recorded contents signal from the magnetic tape while 
being controlled by the CPU 12. The VTR 13 outputs 
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the reproduced contents signal to the switches 17 and 
18. 

[0028] As mentioned above, the contents signal out- 
putted from the D/A converter 16 is fed to not only the 

s switch 1 7 but also the switch 18. Similarly, the contents 
signal outputted from the VTR 13 is fed to not only the 
switch 17 but also the switch 18. Under the control by 
the CPU 12, the switch 18 selects designated one out 
of the contents signal fed from the D/A converter 1 6 and 

10 the contents signal fed from the VTR 1 3. The switch 1 8 
feeds the selected contents signal to the output terminal 
OUT. The selected contents signal is transmitted via the 
output terminal OUT to the television receiver 1 . A video 
signal in the selected contents signal can be indicated 

15 on a display of the television receiver 1 while an audio 
signal therein can be converted into corresponding 
sounds by loudspeakers of the television receiver 1 . 
[0029] In the apparatus 1 0, the recording of a first con- 
tents signal by one of the VTR 1 3 and the HDD 1 5 and 

20 the reproduction of a second contents signal by the oth- 
er can simultaneously be executed. 
[0030] As shown in Fig. 2, the HDD 15 includes a 
record controller 21 , a media manager 22, a hard disk 
23, a reproduction controller 24, a reproduced signal 

25 processor 25, a display controller 26, an OSD (on- 
screen display) processor 27, and a record signal proc- 
essor 31 . The CPU 12 includes a system controller 28, 
a record reservation manager 29, and a system clock 
30. 

30 [0031] The record signal processor 31 follows the A/ 
D converter 14. The record signal processor 31 is con- 
nected with the record controller 21 . The record control- 
ler 21 is connected with the media manager 22 and the 
system controller 28. The media manager 22 can ac- 

35 cess the hard disk 23 which is a recording medium. The 
media manager 22 is connected with the reproduction 
controller 24 and the system controller 28. The repro- 
duction controller 24 is connected with the reproduced 
signal processor 25 and the system controller 28. The 

40 reproduced signal processor 25 is connected with the 
display controller 26 and the OSD processor 27. The 
display controller 26 is connected with the OSD proces- 
sor 27 and the system controller 28. The OSD processor 
27 is followed by the D/A converter 1 6. The system con- 

45 troller 28 is connected with the record reservation man- 
ager 29 and the system clock 30. In addition, the system 
controller 28 is connected with the VTR 1 3, the switches 
1 7 and 1 8, the display 1 9, and the remote control receiv- 
er 20b (see Fig. 1). 

so [0032] The record signal processor 31 receives the 
contents signal from the A/D converter 14. The record 
signal processor 31 includes a compressive encoder 
such as an MPEG encoder. Here, "MPEG" is short for 
Moving Picture Experts Group. The record signal proc- 

55 essor 31 subjects the output signal of the A/D converter 
14 to a compression process, for example, an MPEG- 
based compression process, to get the compression-re- 
sultant contents signal (the contents signal of the MPEG 
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format). The record signal processor 31 outputs the 
compression-resultant contents signal to the record 
controller 21. 

[0033] The record controller 21 adds auxiliary infor- 
mation to the compression-resultant contents signal. 
The record controller 21 stores the auxiliary-informa- 
tion-added contents signal into a buffer (not shown). The 
record controller 21 reads out the auxiliary-information- 
added contents signal from the buffer and outputs the 
read-out contents signal to the media manager 22 at a 
prescribed timing. 

[0034] The media manager 22 converts the contents 
signal from the record controller 21 into a contents signal 
of a prescribed format suited for record on the hard disk 
23. The media manager 22 can extract copyright man- 
agement information and attribute information from the 
contents signal. The copyright management information 
and the attribute information relate to the program rep- 
resented by the contents signal. The media manager 22 
can output the copyright management information and 
the attribute information to the system controller 28. The 
media manager 22 includes an arrangement for access- 
ing the hard disk 23. The media manager 22 records the 
prescribed-format contents signal on the hard disk 23. 
The media manager 22 can erase the recorded contents 
signal from the hard disk 23. The recording of a contents 
signal on the hard disk 23 and the erasure of another 
contents signal from the hard disk 23 can be alternately 
implemented by the media manager 22 on a time shar- 
ing basis. The media manager 22 reproduces the pre- 
scribed-format contents signal from the hard disk 23. 
The media manager 22 converts the reproduced con- 
tents signal into a contents signal of an original format 
equal to the format of a contents signal outputted from 
the record controller 21 . The media manager 22 outputs 
the resultant contents signal to the reproduction control- 
ler 24. 

[0035] The reproduction controller 24 stores the con- 
tents signal from the media manager 22 into a buffer 
(not shown). The reproduction controller 24 reads out 
the contents signal from the buffer and outputs the read- 
out contents signal to the reproduced signal processor 
25 at a prescribed timing. In addition, the reproduction 
controller 24 extracts the auxiliary information from the 
contents signal. The reproduction controller 24 outputs 
the extracted auxiliary information to the system control- 
ler 28. 

[0036] The reproduced signal processor 25 includes 
an expansive decoder such as an MPEG decoder. The 
reproduced signal processor 25 subjects the contents 
signal from the reproduction controller 24 to an expan- 
sion process, for example, an MPEG-based expansion 
process, to get the expansion-resultant contents signal. 
The expansion process is inverse with respect to the 
compression process by the record signal processor 31 . 
The reproduced signal processor 25 outputs the expan- 
sion-resultant contents signal to the OSD processor 27. 
The expansion-resultant contents signal has a set of a 



video signal and an audio signal. The reproduction sig- 
nal processor 25 generates a sync signal related to the 
video signal. The reproduction signal processor 25 out- 
puts the sync signal to the display controller 26. 

5 [0037] The OSD processor 27 adds on-screen infor- 
mation (OSI) to the contents signal outputted from the 
reproduced signal processor 25. In other words, the 
OSD processor 27 superimposes the on-screen infor- 
mation (OSI) on the contents signal outputted from the 

10 reproduced signal processor25. The OSD processor 27 
includes a VRAM (a video RAM or a frame memory). 
The VRAM is used in superimposing the on-screen in- 
formation (OSI) on the contents signal. The OSD proc- 
essor 27 outputs the OSl-added contents signal to the 

15 D/A converter 1 6. The display controller 26 controls the 
OSD processor 7 on the basis of a timing determined 
by the sync signal fed from the reproduced signal proc- 
essor 25. 

[0038] The record reservation manager 29 includes a 

20 memory storing information of program reservations 
(program recording reservations). The record reserva- 
tion manager 29 sends and receives information to and 
from the system controller 28. The system clock 30 
feeds information of the present date and information of 

25 the present time to the system controller 28. 

[0039] The system controller 28 controls the record 
controller 21 , the media manager 22, the reproduction 
controller 24, and the display controller 26 while sending 
and receiving information to and from the devices 21 , 

30 22, 24, and 26. The information sent from the system 
controller 28 to the display controller 26 has compo- 
nents corresponding to the on-screen information . In ad- 
dition, the system controller 28 controls the VTR 13, the 
switches 1 7 and 1 8, and the display 1 9. The system con- 

35 troller 28 includes, for example, a microcomputer or a 
similar device having a combination of an input/output 
port, a processing section, a RAM, and a ROM . The sys- 
tem controller 28 operates in accordance with a control 
program stored in the ROM. The control program is de- 

40 signed to enable the system controller 28 to implement 
steps of operation which will be mentioned later. 
[0040] The ROM or another memory in the system 
controller 28 stores image files and text data. The sys- 
tem controller 28 generates a signal representative of 

45 an HDD navigation picture of the GUI type and a signal 
representative of a VHS navigation picture (a VTR nav- 
igation picture) of the GUI type on the basis of the image 
files and the text data. Here, "GUI" is short for Graphical 
User Interface. The system controller 28 compresses 

so the signal of the HDD navigation picture and the signal 
of the VHS navigation picture according to, for example, 
the JPEG (Joint Photographic Experts Group) stand- 
ards. The system controller 28 outputs the compres- 
sion-resultant signal of the HDD navigation picture and 

55 the compression-resultant signal of the VHS navigation 
picture to the media manager 22. The system controller 
28 controls the media manager 22, thereby recording 
the compression-resultant signal of the HDD navigation 
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picture and the compression-resultant signal of the VHS 
navigation picture on the hard disk 23. 
[0041] As shown in Fig. 23, the hard disk 23 includes 
areas H31 , H32, H33, H34, and H35. The area H31 
stores contents signals (program signals) denoted by 
identification numbers #1, #2, and #N respectively. 
The area H31 is also referred to as the video contents 
area H31 . The area H32 stores data representing a table 
indicating the correspondence relation between the pro- 
gram identification numbers #1 , #2, — , and #N and the 
addresses on the video contents area H31 in the hard 
disk 23 where the program signals are recorded respec- 
tively. The addresses are composed of sector address- 
es and track addresses. The area H32 is also referred 
to as the program/HD correspondence table area H32. 
The area H33 stores HDD navigation data for the pro- 
gram signals #1 , #2, — , and #N stored in the video con- 
tents area H31 . For each of the program signals #1 , #2, 
and #N, the HDD navigation data contain a thumbnail 
signal and also detailed information which represents a 
program title, a recording date, a recording channel, a 
recording time, a genre, and an icon or icons. The area 
H33 is also referred to as the HDD navigation data area 
H33. The area H34 stores VHS navigation data (VTR 
navigation data) for program signals #1 , #2, — , and #M 
recorded on the magnetic tape in the VTR 1 3. For each 
of the program signals #1 , #2, and #M, the VHS nav- 
igation data contain a thumbnail signal and also detailed 
information which represents a program title, a record- 
ing date, a recording channel, a recording time, a genre, 
and an icon or icons. The area H34 is also referred to 
as the VHS navigation data area H34. The area H35 
stores data representing a table indicating the corre- 
spondence relation between the program identification 
numbers #1 , #2, and #M and the addresses where 
the program signals are recorded respectively. The ad- 
dresses are composed of tape identification numbers 
and tape positions. The area H35 is also referred to as 
the program/tape correspondence table area H35. 
[0042] Operation of the apparatus 1 0 can be changed 
among various modes in response to command signals 
inputted via the remote control transmitter 20a. The 
modes of operation of the apparatus include an HDD 
recording mode, an HDD playback mode, an HDD nav- 
igation mode, a VHS recording mode (a VTR recording 
mode), a VHS playback mode (a VTR playback mode), 
a VHS navigation mode (a VTR navigation mode), a nor- 
mal dubbing mode, a continuous dubbing mode, and a 
midnight dubbing mode. 

[0043] The HDD recording mode of operation of the 
apparatus 1 0 is started when a record command signal 
is inputted into the system controller 28 via the remote 
control transmitter 20a and the remote control receiver 
20b. During the HDD recording mode of operation of the 
apparatus 1 0, the switch 1 7 is controlled by the system 
controller 28 to select designated one among the con- 
tents signal fed from the tuner 11 , the contents signal 
fed via the input terminal IN1 , the contents signal fed via 



the input terminal IN2, the contents signal fed from the 
D/A converter 16, and the contents signal fed from the 
VTR 1 3. The switch 1 7 transmits the selected contents 
signal to the A/D converter 14. The A/D converter 14 

5 changes the selected contents signal into a correspond- 
ing digital contents signal. The A/D converter 1 4 outputs 
the digital contents signal to the record signal processor 
31. The record signal processor 31 converts the output 
signal of the A/D converter 14 into a compressed con- 
to tents signal of the M PEG format. The record signal proc- 
essor 31 outputs the M PEG contents signal to the record 
controller 21 . On the other hand, the system controller 
28 receives the present-date information and the 
present-time information from the system clock 30. The 

15 system controller 28 transfers the present-date informa- 
tion and the present-time information to the record con- 
troller 21 . The record controller 21 generates program 
identification number information and frame information 
related to the MPEG contents signal. The record con- 

20 troller 21 combines the present-date information, the 
present-time information, the program identification 
number information, and the frame information into aux- 
iliary information. The record controller 21 adds the aux- 
iliary information to the MPEG contents signal. The add- 

25 ed auxiliary information is equivalent to information of 
the broadcasting time or the on-air time (the on-air time 
stamp) of the contents signal. The record controller 21 
has an internal buffer. The record controller 21 stores 
the auxiliary-information-added contents signal into the 

30 internal buffer. 

[0044] During the HDD recording mode of operation 
of the apparatus 1 0, the record controller 21 is controlled 
by the system controller 28 so that the auxiliary-infor- 
mation-added contents signal is read out from the buffer 

35 in the record controller 21 and is outputted to the media 
manager 22. The media manager 22 is controlled by the 
system controller 28, thereby converting the contents 
signal from the record controller 21 into a contents signal 
of the prescribed format suited for record on the hard 

40 disk 23. The media manager 22 records the prescribed- 
format contents signal on the video contents area H31 
in the hard disk 23 while being controlled by the system 
controller 28. The contents signal recorded on the hard 
disk 23 contains the auxiliary information. Under the 

45 control by the system controller 28, the media manager 
22 generates program-related information which repre- 
sents the relation between the added auxiliary informa- 
tion and the address on the video contents area H31 in 
the hard disk 23 at which the recorded contents signal 

so is located. Specifically, the media manager 22 gener- 
ates table information indicating the correspondence re- 
lation between the program identification number and 
the address on the video contents area H31 in the hard 
disk 23 at which the recorded contents signal is located. 

55 The media manager 22 records the table information on 
the area H32 in the hard disk 23. 
[0045] During the HDD recording mode of operation 
of the apparatus 10, the system controller 28 receives, 
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from the media manager 22, a signal representing a pic- 
ture in a program represented by the contents signal 
which occurs at the start of the recording of the program 
(the contents signal). The system controller 28 converts 
the signal representative of the program start picture in- 5 
to a signal indicative of a thumbnail. On the basis of the 
present-date information and the present-time informa- 
tion outputted from the system clock 30 and also com- 
mand signals fed via the remote control receiver 20b, 
the system controller 28 generates detailed program-re- 
lated information which represents a program title, a re- 
cording date, a recording channel, a recording time, a 
genre, and an icon or icons. The system controller 28 
combines the thumbnail signal and the detailed pro- 
gram-related information into HDD navigation data. The 
system controller 28 outputs the HDD navigation data 
to the media manager 22. The system controller 28 con- 
trols the media manager 22, thereby recording the HDD 
navigation data on the area H33 in the hard disk 23. 
[0046] During the HDD recording mode of operation 
of the apparatus 1 0, a plurality of program signals (con- 
tents signals) can be sequentially recorded on the video 
contents area H31 in the hard disk 23. For each of the 
recorded programs, table information is recorded on the 
area H32 in the hard disk 23 while HDD navigation data 
are recorded on the area H33 therein. 
[0047] In general, the system controller 28 is informed 
of a designated program signal (a designated contents 
signal) via the remote control transmitter 20a and the 
remote control receiver 20b when the apparatus 10 is 
required to operate in the HDD playback mode. The sys- 
tem controller 28 notifies the media manager 22 of the 
designated program signal. The HDD playback mode of 
operation of the apparatus 10 is started when a playback 
command signal is inputted into the system controller 
28 via the remote control transmitter 20a and the remote 
control receiver 20b. Specifically, in response to the 
playback command signal, the system controller 28 con- 
trols the media manager 22 to access the program/HD 
correspondence table in the area H32 of the hard disk 
23. Under the control by the system controller 28, the 
media manager 22 refers to the program/HD corre- 
spondence table and searches the addresses in the ta- 
ble for one corresponding to the designated program 
signal (the designated contents signal). In addition, the 
media manager 22 accesses the search-result address 
on the video contents area H31 in the hard disk 23, and 
thereby reproduces the designated program signal (the 
designated contents signal) therefrom. Under the con- 
trol by the system controller 28, the media manager 22 
converts the reproduced contents signal into a contents 
signal of an original format equal to the format of a con- 
tents signal outputted from the record controller 2 1 . The 
media manager 22 outputs the resultant contents signal 
to the reproduction controller 24. The reproduction con- 
troller 24 has an internal buffer. The reproduction con- 
troller 24 stores the contents signal from the media man- 
ager 22 into the internal buffer. Under the control by the 



system controller 28, the reproduction controller 24 
reads out the contents signal from the internal buffer. 
The reproduction controller 24 extracts the auxiliary in- 
formation from the read-out contents signal. 
[0048] During the HDD playback mode of operation 
of the apparatus 10, the reproduction controller 24 out- 
puts the read-out contents signal to the reproduced sig- 
nal processor 25. In addition, the reproduction controller 
24 outputs the extracted auxiliary information to the sys- 
tem controller 28. The reproduced signal processor 25 
subjects the contents signal from the reproduction con- 
troller 24 to the expansion process, for example, the 
MPEG-based expansion process, to get the expansion- 
resultant contents signal. The reproduced signal proc- 
essor 25 outputs the expansion-resultant contents sig- 
nal to the OSD processor 27. The expansion-resultant 
contents signal has a set of a video signal and an audio 
signal. The reproduction signal processor 25 generates 
a sync signal related to the video signal. The reproduc- 
tion signal processor 25 outputs the sync signal to the 
display controller 26. The system controller 28 transfers 
the auxiliary information from the reproduction controller 
24 to the display controller 26. The display controller 26 
controls the OSD processor 27 in response to the sync 
signal from the reproduced signal processor 25 and the 
auxiliary information from the system controller 28 so 
that the OSD processor 27 adds suitable on-screen in- 
formation (OSI) to the contents signal outputted from the 
reproduced signal processor 25. The on-screen infor- 
mation originates from the auxiliary information. The 
OSD processor 27 outputs the OSI-added contents sig- 
nal to the D/A converter 16. The D/A converter 16 
changes the output signal of the OSD processor 27 into 
an analog OSI-added contents signal. The D/A convert- 
er 16 outputs the analog OSI-added contents signal to 
the switch 1 8. The switch 1 8 is controlled by the system 
controller 28, transmitting the analog OSI-added con- 
tents signal to the television receiver 1. A video signal 
in the analog OSI-added contents signal is indicated on 
the display of the television receiver 1 while an audio 
signal therein is converted into corresponding sounds 
by the loudspeakers of the television receiver 1 . 
[0049] During the HDD playback mode of operation 
of the apparatus 10, a plurality of designated program 
signals (designated contents signals) can be sequen- 
tially reproduced from the video contents area H31 in 
the hard disk 23. In this case, the addresses in the pro- 
gram/HD correspondence table are searched for ones 
corresponding to the designated program signals. 
[0050] The normal dubbing mode of operation of the 
apparatus 10 is started in response to a corresponding 
command signal inputted via the remote control trans- 
mitter 20a. In connection with the normal-dubbing com- 
mand signal, the system controller 28 is informed of a 
program requested to be dubbed. During the normal 
dubbing mode of operation of the apparatus 1 0, the sys- 
tem controller 28 controls the media manager 22 in re- 
sponse to the normal-dubbing command signal and the 
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requested-program information, thereby finding the re- 
quested program by reference to the program/HD cor- 
respondence table in the area H32 of the hard disk 23 
and reproducing the contents signal representative of 
the requested program from the video contents area 
H31 of the hard disk 23. The reproduced contents signal 
is transmitted from the media manager 22 to the D/A 
converter 16 via the reproduction controller 24, the re- 
produced signal processor 25, and the OSD processor 
27. The D/A converter 1 6 changes the reproduced con- 
tents signal into an analog contents signal representa- 
tive of the requested program. The D/A converter 1 6 out- 
puts the analog contents signal to the switch 17. The 
switch 1 7 passes the output signal of the D/A converter 
16 to the VTR 13 while being controlled by the system 
controller 28. The VTR 13 records the incoming con- 
tents signal on the magnetic tape while being controlled 
by the system controller 28. Thus, the requested pro- 
gram is dubbed onto the magnetic tape. 
[0051] During the normal dubbing mode of operation 
of the apparatus 1 0, the system controller 28 detects the 
program identification number from the requested-pro- 
gram information. The system controller 28 receives, 
from the VTR 13, information representing the address 
where the dubbed contents signal (the dubbed program 
signal) is located. The address is composed of the tape 
identification number and the tape position. The system 
controller 28 informs the media manager 22 of the de- 
tected program identification number and the address 
where the dubbed contents signal is located. Under the 
control by the system controller 28, the media manager 
22 generates table information indicating the corre- 
spondence relation between the program identification 
number and the address where the dubbed contents 
signal is located. The media manager 22 records the 
table information on the area H35 in the hard disk 23. 
[0052] During the normal dubbing mode of operation 
of the apparatus 10, the system controller 28 controls 
the media manager 22 to access the HDD navigation 
data area H33 in the hard disk 23. Under the control by 
the system controller 28, the media manager 22 reads, 
from the area H33 in the hard disk 23, the HDD naviga- 
tion data corresponding to the detected program identi- 
fication number. Then, the media manager 22 copies or 
records the read HDD navigation data onto the area H34 
in the hard disk 23 as VHS navigation data (VTR navi- 
gation data) for the dubbed contents signal denoted by 
the detected program identification number. 
[0053] The continuous dubbing mode and midnight 
dubbing mode of operation of the apparatus 1 0 are sim- 
ilar to the normal dubbing mode of operation thereof ex- 
cept forthe following points. During the continuous dub- 
bing mode of operation of the apparatus 10, a plurality 
of requested programs is continuously dubbed from the 
hard disk 23 onto the magnetic tape in the VTR 13. In 
this case, the area H35 in the hard disk 23 is loaded with 
table information indicating the correspondence relation 
between the program identification numbers and the ad- 



dresses where the dubbed contents signals are located. 
Furthermore, HDD navigation data corresponding to the 
dubbed contents signals are copied from the area H33 
of the hard disk 23 onto the area H34 thereof as VHS 
5 navigation data (VTR navigation data) for the dubbed 
contents signals. The midnight dubbing mode of opera- 
tion of the apparatus 1 0 is automatically executed during 
a preset time range. 

[0054] When the navigation button (the end button) 

10 on the remote control transmitter 20a is depressed, a 
corresponding command signal (a navigation command 
signal) is transmitted from the remote control transmitter 
20a to the system controller 28 via the remote control 
receiver 20b. The system controller 28 controls the me- 

15 dia manager 22 in response to the navigation command 
signal, thereby reproducing the compression-resultant 
signal of the HDD navigation picture or the compres- 
sion-resultant signal of the VHS navigation picture from 
the hard disk 23. When the navigation command signal 

20 relates to the HDD navigation, the compression-result- 
ant signal of the HDD navigation picture is reproduced. 
On the other hand, when the navigation command sig- 
nal relates to the VHS navigation, the compression-re- 
sultant signal of the VHS navigation picture is repro- 

25 duced. The system controller 28 expands the repro- 
duced signal of the HDD navigation picture or the repro- 
duced signal of the VHS navigation picture. The system 
controller 28 outputs the expansion-resultant signal of 
the HDD navigation picture or the expansion-resultant 

30 signal of the VHS navigation picture to the reproduction 
controller 24. The reproduction controller 24 and the 
switch 1 8 are controlled by the system controller 28 so 
that the signal of the HDD navigation picture or the sig- 
nal of the VHS navigation picture can be transmitted 

35 from the reproduction controller 24 to the television re- 
ceiver 1 via the reproduced signal processor 25, the 
OSD processor 27, the D/A converter 1 6, and the switch 
18. Accordingly, the HDD navigation picture or the VHS 
navigation picture can be indicated on the display of the 

40 television receiver 1 . In addition, the system controller 
28 controls the media manager 22, thereby reproducing 
the thumbnail signals from the hard disk 23. When the 
navigation command signal relates to the HDD naviga- 
tion, the thumbnail signals for the HDD navigation are 

45 reproduced. On the other hand, when the navigation 
command signal relates to the VHS navigation, the 
thumbnail signals for the VHS navigation are repro- 
duced. The system controller 28 transfers the thumbnail 
signals from the media manager 22 to the display con- 

50 troller 26. The display controller 26 feeds the thumbnail 
signals to the OSD processor 27. The OSD processor 
27 superimposes the thumbnail signals on the signal of 
the HDD navigation picture or the signal of the VHS nav- 
igation picture. Thus, the HDD navigation picture or the 

55 VHS navigation picture indicated on the display of the 
television receiver 1 have the thumbnails at prescribed 
display positions respectively. Furthermore, the system 
controller 28 controls the media manager 22, thereby 
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reproducing the detailed program-related information 
from the hard disk 23. When the navigation command 
signal relates to the HDD navigation, the detailed pro- 
gram-related information for the HDD navigation is re- 
produced. On the other hand, when the navigation com- 
mand signal relates to the VHS navigation, the detailed 
program-related information for the VHS navigation is 
reproduced. The system controller 28 transfers the de- 
tailed program-related information from the media man- 
ager 22 to the display controller 26. The display control- 
ler 26 feeds the detailed program-related information to 
the OSD processor 27. The OSD processor 27 super- 
imposes the detailed prog ram -related information on 
the signal of the HDD navigation picture or the signal of 
the VHS navigation picture. Thus, the HDD navigation 
picture or the VHS navigation picture indicated on the 
display of the television receiver 1 have portions corre- 
sponding to the detailed program-related information. 
[0055] The HDD navigation picture has three basic 
pages, that is, a head retrieval page, an easy save page, 
and an editing page. The head retrieval page is de- 
signed for retrieving the heads of the respective record- 
ed contents (the respective recorded programs) on the 
hard disk 23. An example of the head retrieval page is 
shown in Fig. 4. The easy save page is designed for 
copying or dubbing a contents signal (a program) from 
the hard disk 23 onto the magnetic tape in the VTR 1 3. 
An example of the easy save page is shown in Fig. 5. 
Each of the head retrieval page, the easy save page, 
and the editing page has a set of thumbnails at pre- 
scribed display positions respectively. Each of the head 
retrieval page, the easy save page, and the editing page 
includes three tags corresponding to the three basic 
pages respectively. Any one of the head retrieval page, 
the easy save page, and the editing page is selected 
and indicated by designating the corresponding tag. De- 
tailed pages are linked with each of the three basic pag- 
es. A deletion-related page is an example of one of the 
detailed pages. 

[0056] A lower area of every page of the HDD navi- 
gation picture and the VHS navigation picture indicates 
a guidance as to operation of the V'-arranged cursor- 
moving selection buttons, the decision (OK) button, and 
the end (navigation) button on the remote control trans- 
mitter 20a. Every page of the HDD navigation picture 
and the VHS navigation picture has a cursor. By oper- 
ating the V-arranged cursor-moving selection buttons, 
the cursor is moved among limited positions including 
button positions and tag positions according to a GUI 
picture. 

[0057] The apparatus 1 0 has an HDD navigation func- 
tion corresponding to the HDD navigation mode of op- 
eration. The features of the HDD navigation function are 
as follows. 

(A1 ) Navigation data are recorded on the area H33 
in the hard disk 23. 

(A2) The maximum number of registered programs 



(registered programs represented by the contents 
signals) subjected to navigation is equal to 60. 
(A3) Program genres are of 12 to 16 types pre- 
scribed by BS digital broadcasting. 

5 (A4) Each program title is denoted by at most 15 
alphanumeric letters or characters. 
(A5) A program picture which occurs at the start of 
the recording of a program is registered as a thumb- 
nail. A program in reservation is denoted by the 

10 message "in reservation" placed in the last one 
among picture sections for the thumbnails. The 
message "in reservation" may be replaced by a pre- 
viously-registered picture portion indicative of "in 
reservation". Regarding the reservation-based re- 

15 cording of a program of less than 5 minutes, a pro- 
gram picture occurring at the start of the recording 
is registered as a thumbnail. Regarding the reser- 
vation-based recording of a program of 5 minutes 
or longer, a program picture occurring at the start of 

20 the recording is registered as a thumbnail, and the 
thumbnail is updated to a program picture occurring 
5 minutes thereafter. Specifically, the system con- 
troller 28 generates a signal indicative of a thumb- 
nail on the basis of a program picture which occurs 

25 at the start of the recording of a program. The sys- 
tem controller 28 records the thumbnail signal on 
the HDD navigation data area H33 in the hard disk 
23 via the media manager 22. In the case of the 
reservation-based recording of a program, the sys- 

30 tern controller 28 starts a timer for measuring the 
lapse of time. When the timer indicates that 5 min- 
utes have elapsed, the system controller 28 gener- 
ates a signal indicative of a new thumbnail on the 
basis of the present program picture. The system 

35 controller 28 writes the new thumbnail signal over 
the old one on the HDD navigation data area H33 
in the hard disk 23 via the media manager 22. 
(A6) Every registered thumbnail can be replaced by 
revised one. 

40 (A7) When a thumbnail is designated by the cursor, 
detailed information related to the thumbnail is indi- 
cated in a picture portion below the thumbnail. The 
detailed information represents a program title, a re- 
cording date, a recording channel, a recording time, 

45 a genre, and an icon or icons. 

(A8) A playback button, a revise button, a deletion 
button, and acancel button are indicated in a picture 
area below the detailed information. 

so [0058] The apparatus 10 has a head-retrieval-page 
indicating function regarding the HDD navigation pic- 
ture. The features of the head-retrieval-page indicating 
function are as follows. 

55 (B1) When the end (navigation) button on the re- 
mote control transmitter 20a is depressed underthe 
conditions where the power supply to the apparatus 
10 is in an on state, the head retrieval page of the 
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HDD navigation picture is indicated on the display 
of the television receiver 1. The cursor initially 
points to the thumbnail corresponding to the latest 
recorded program. The cursor can be moved 
among the thumbnails in accordance with operation s 
of the V'-arranged cursor-moving selection buttons 
on the remote control transmitter 20a. The thumb- 
nails can be scrolled in accordance with operation 
of the "+"-arranged cursor-moving selection but- 
tons. 10 
(B2) The thumbnails are indicated in the order cor- 
responding to the order of the recording of the re- 
lated programs. A program in reservation is denot- 
ed by the message "in reservation" placed in the 
last one among picture sections for the thumbnails. f 5 
(B3) When the decision (OK) button on the remote 
control transmitter 20a is depressed under the con- 
ditions where one of the thumbnails is designated 
by the cursor, the cursor is moved to the playback 
button in the indicated picture. When the decision 20 
(OK) button is depressed, the program correspond- 
ing to the thumbnail designated by the cursor starts 
to be played back. 

(B4) In the case where the continuous playback of 
a plurality of programs is requested, when one of 25 
the thumbnails is designated by the cursor and the 
memory button on the remote control transmitter 
20a is depressed, the playback order number of the 
program corresponding to the designated thumb- 
nail is registered, and is indicated on the designated 30 
thumbnail as shown in Fig. 5. In the case where the 
thumbnail remains designated by the cursor, when 
the memory button on the remote control transmit- 
ter 20a is depressed again, the playback order 
number is erased from the thumbnail to notify "can- 35 
celed". On the other hand, in the case where the 
decision (OK) button on the remote control trans- 
mitter 20a is depressed afterthe cursor is moved to 
the playback button in the indicated picture, the con- 
tinuous playback of a plurality of programs is start- *o 
ed. Specifically, the system controller 28 assigns 
playback-order serial numbers to the requested 
programs in response to the command signals fed 
via the remote control transmitter 20a. The system 
controller 28 loads an internal memory with infor- 
mation representing the assignment of the play- 
back-order serial numbers to the request programs. 
The system controller 28 informs the OSD proces- 
sor 27 of the assigned playback-order serial num- 
bers via the display controller 26. The OSD proces- so 
sor 27 superimposes the piayback-order serial 
numbers over the corresponding thumbnails re- 
spectively. Under the control by the system control- 
ler 28, the media manager 22 sequentially repro- 
duces the requested programs from the hard disk 55 
23 in the order corresponding to the order deter- 
mined by the assigned playback-order serial num- 
bers. 



[0059] The apparatus 1 0 has an easy-save-page in- 
dicating function regarding the HDD navigation picture. 
The features of the easy-save-page indicating function 
are as follows. 

(C1) When the decision (OK) button on the remote 
control transmitter 20a is depressed under the con- 
ditions where the easy save tag is designated by 
the cursor, the easy save page of the HDD naviga- 
tion picture is indicated on the display of the televi- 
sion receiver 1 . An example of the easy save page 
is shown in Fig. 5. The contents of the easy save 
page are substantially similar to those of the head 
retrieval page except for buttons of "execute", 
"erase-after-execute", "cancel", and "midnight". 
(C2) The thumbnails are indicated in the order cor- 
responding to the order of the recording of the re- 
lated programs. 

(C3) When the decision (OK) button on the remote 
control transmitter 20a is depressed under the con- 
ditions where one of the thumbnails is designated 
by the cursor, the cursor is moved to the "execute" 
button in the indicated picture. When the decision 
(OK) button is depressed under the conditions 
where the "execute" button or the "erase-after-exe- 
cute" button is designated by the cursor, a tape in- 
sertion message is indicated. When the decision 
(OK) button is depressed then, the program corre- 
sponding to the designated thumbnail starts to be 
dubbed from the hard disk 23 onto the magnetic 
tape in the VTR 13. 

(C4) In the case where the continuous dubbing of a 
plurality of programs is requested, when one of the 
thumbnails is designated by the cursor and the 
memory button on the remote control transmitter 
20a is depressed, the dubbing order number of the 
program corresponding to the designated thumb- 
nail is registered, and is indicated on the designated 
thumbnail as shown in Fig. 5, In the case where the 
thumbnail remains designated by the cursor, when 
the memory button on the remote control transmit- 
ter 20a is depressed again, the dubbing order 
number is erased from the thumbnail to notify "can- 
celed". On the other hand, in the case where the 
decision (OK) button on the remote control trans- 
mitter 20a is depressed after the cursor is moved to 
the "execute" button or the "erase-after-execute" 
button in the indicated picture, the continuous dub- 
bing of a plurality of programs is started. 
Specifically, the system controller 28 assigns dub- 
bing-order serial numbers to the requested pro- 
grams in response to the command signals fed via 
the remote control transmitter 20a. The system con- 
troller 28 loads the internal memory with information 
representing the assignment of the dubbing-order 
serial numbers to the request programs. The sys- 
tem controller 28 informs the OSD processor 27 of 
the assigned dubbing-order serial numbers via the 
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display controller 26. The OSD processor 27 super- 
imposes the dubbing-order serial numbers over the 
corresponding thumbnails respectively. Under the 
control by the system controller 28, the media man- 
ager 22 sequentially reproduces the requested pro- 5 
grams from the hard disk 23 in the order corre- 
sponding to the order determined by the assigned 
dubbing-order serial numbers. During the continu- 
ous dubbing of the programs, the HDD 1 5 reproduc- 
es the programs, and the reproduced programs are io 
fed to the switch 17 via the D/A converter 16. The 
switch 17 is controlled by the system controller 28 
to transmit the reproduced programs to the VTR 1 3. 
The reproduced programs are sequentially dubbed 
onto the magnetic tape in the VTR 13 in the order is 
determined by the assigned dubbing-order serial 
numbers. 

(C5) In the case where the "execute" button is se- 
lected at the time of the completion of the dubbing, 
the original program or programs are left in the hard 20 
disk 23. In addition, the thumbnail signal or signals 
corresponding to the dubbed program or programs 
are copied from the HDD navigation data area H33 
of the hard disk 23 onto the VHS navigation data 
area H34 thereof. The thumbnail signal or signals 25 
remain in the HDD navigation data area H33. In the 
case where the "erase-after-execute" button is se- 
lected at the time of the completion of the dubbing, 
the original program or programs are erased from 
the hard disk 23. In addition, the thumbnail signal 30 
or signals corresponding to the dubbed program or 
programs are moved from the HDD navigation data 
area H33 of the hard disk 23 onto the VHS naviga- 
tion data area H34 thereof. The thumbnail signal or 
signals are erased from the HDD navigation data 35 
area H33. In the event that the dubbing has failed, 
the original program or programs are prevented 
from being erased from the hard disk 23. Also, the 
thumbnail signal or signals are prevented from be- 
ing erased from the HDD navigation data area H33. *o 
(C6) Designating the "midnight" button by the cur- 
sor results in the execution of the midnight dubbing 
mode of operation of the apparatus 10. In this case, 
the dubbing of a program is automatically executed 
during a preset time range (for example, from 2 a. 45 
m. to 5 a.m.). A midnight dubbing button for com- 
manding midnight dubbing may be provided on the 
remote control transmitter 20a in place of or in ad- 
dition to the "midnight" button on the easy save 
page. 50 

[0060] The apparatus 1 0 has a VHS navigation func- 
tion corresponding to the VHS navigation mode of op- 
eration. The features of the VHS navigation function are 
as follows. 55 

(D1) Navigation data are recorded on the area H34 
in the hard disk 23. The area H33 may be used in- 



stead of the area H34 to save a used capacity of 
the hard disk 23. In this case, regarding each of pro- 
grams, a flag is added which indicates whether nav- 
igation data are used for HDD navigation only or 
both HDD navigation and VHS navigation. 
(D2) The maximum number of registered magnetic 
tapes is equal to 680. The maximum number of reg- 
istered programs (registered programs represented 
by the contents signals) subjected to navigation is 
equal to 2,000 in title. 

(D3) Program genres are of 12 to 16 types pre- 
scribed by BS digital broadcasting. 
(D4) Each program title is denoted by at most 15 
alphanumeric letters or characters. 
(D5) A program picture which occurs at the start of 
the recording of a program is registered as a thumb- 
nail. In the case of the dubbing of a program signal 
from the hard disk 23 onto the magnetic tape of the 
VTR 1 3, a corresponding thumbnail signal is copied 
or moved from the HDD navigation data area H33 
in the hard disk 23 to the VHS navigation data area 
H34 therein. Regarding the reservation -based re- 
cording of a program of less than 5 minutes, a pro- 
gram picture occurring at the start of the recording 
is registered as a thumbnail. Regarding the reser- 
vation-based recording of a program of 5 minutes 
or longer, a program picture occurring at the start of 
the recording is registered as a thumbnail, and the 
thumbnail is updated to a program picture occurring 
5 minutes thereafter. When the HDD 1 5 is recording 
or playing back a program signal, the registration of 
a thumbnail for VHS navigation is inhibited. In this 
case, apart from the previously-mentioned copy or 
move, "thumbnail non-registered" is displayed on a 
thumbnail position. 

(D6) Every registered thumbnail can be replaced by 
revised one. In other words, every registered 
thumbnail can be updated. 
Specifically, thumbnail signals are read out from the 
hard disk 23 before being indicated on the display 
of the television receiver 1 . The user can designate 
one among the indicated thumbnails by operating 
the remote control transmitter 20a. The contents 
signal (the program signal) corresponding to the 
designated thumbnail is read out from the hard disk 
23 before being indicated as a moving picture on a 
part of the screen of the display of the television re- 
ceiver 1 . The user can designate a thumbnail cap- 
ture moment by operating the remote control trans- 
mitter 20a. At the designated thumbnail capture mo- 
ment, the present picture represented by the indi- 
cated contents signal is sampled (captured) as a 
still picture, and the sampled still picture is indicated 
on another part of the screen of the display of the 
television receiver 1 . The sampled still picture con- 
stitutes a new thumbnail. A signal representative of 
the new thumbnail is recorded on the hard disk 23 
while replacing the old thumbnail signal thereon. 
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(D7) When a thumbnail is designated by the cursor, 
detailed information related to the thumbnail is indi- 
cated in a picture portion below the thumbnail. The 
detailed information represents a program title, a re- 
cording date, a recording channel, a recording time, 
a genre, and an icon or icons. 

[0061] The VHS navigation picture has four basic 
pages, that is, a head retrieval page, a record day order 
page, a genre search page, and a tape number order 
page. The head retrieval page is designed for retrieving 
the heads of the respective recorded contents (the re- 
spective recorded programs) on the magnetic tape. An 
example of the head retrieval page in the VHS naviga- 
tion picture is shown in Fig. 6. Each of the head retrieval 
page, the record day order page, the genre search page, 
and the tape number order page includes four tags cor- 
responding to the four basic pages respectively. Any 
one of the head retrieval page, the record day order 
page, the genre search page, and the tape number or- 
der page is selected and indicated by designating the 
corresponding tag and then depressing the decision 
(OK) button. In the head retrieval page, a set of four dig- 
its indicating the tape identification number is indicated 
on a region for the head-retrieval-page tag. During the 
first recording of information on the magnetic tape, a sig- 
nal representative of the tape identification number is 
recorded on the control track. Detailed pages are linked 
with each of the four basic pages of the VHS navigation 
picture. 

[0062] The apparatus 1 0 has a head-retrieval-page 
indicating function regarding the VHS navigation pic- 
ture. The features of the head-retrieval-page indicating 
function are as follows. 

(E1) When the end (navigation) button on the re- 
mote control transmitter 20a is depressed under the 
conditions where the power supply to the apparatus 
1 0 is in an on state and the operation of the appa- 
ratus 1 0 is in the VHS mode, the head retrieval page 
of the VHS navigation picture is indicated on the dis- 
play of the television receiver 1 . The cursor initially 
points to the thumbnail corresponding to the latest 
recorded program. The cursor can be moved 
among the thumbnails in accordance with operation 
of the V'-arranged cursor-moving selection buttons 
on the remote control transmitter 20a. The thumb- 
nails can be scrolled in accordance with operation 
of the V-arranged cursor-moving selection but- 
tons. 

(E2) The thumbnails are indicated in the order cor- 
responding to the order of the recording of the re- 
lated programs. A program in reservation is denot- 
ed by the message "in reservation" placed in the 
last one among picture sections for the thumbnails. 
(E3) When the decision (OK) button on the remote 
control transmitter 20a is depressed under the con- 
ditions where one of the thumbnails is designated 



by the cursor, the cursor is moved to the playback 
button in the indicated picture. When the decision 
(OK) button is depressed, the program correspond- 
ing to the thumbnail designated by the cursor starts 

5 to be played back. 

(E4) In the case where the continuous playback of 
a plurality of programs is requested, when one of 
the thumbnails is designated by the cursor and the 
memory button on the remote control transmitter 

10 20a is depressed, the playback order number of the 
program corresponding to the designated thumb- 
nail is registered, and is indicated on the designated 
thumbnail in a way similar to that shown in Fig. 5. 
In the case where the thumbnail remains designat- 
es ed by the cursor, when the memory button on the 
remote control transmitter 20a is depressed again, 
the playback order number is erased from the 
thumbnail to notify "canceled". On the other hand, 
in the case where the decision (OK) button on the 

20 remote control transmitter 20a is depressed after 
the cursor is moved to the playback button in the 
indicated picture, the continuous playback of a plu- 
rality of programs is started. 
Specifically, the system controller 28 assigns play- 

25 back-order serial numbers to the requested pro- 
grams in response to the command signals fed via 
the remote control transmitter 20a. The system con- 
troller 28 loads the internal memory with information 
representing the assignment of the playback-order 

30 serial numbers to the request programs. The sys- 
tem controller 28 informs the OSD processor 27 of 
the assigned playback-order serial numbers via the 
display controller 26. The OSD processor 27 super- 
imposes the playback-order serial numbers over 

35 the corresponding thumbnails respectively. Under 
the control by the system controller 28, the VTR 1 3 
sequentially reproduces the requested programs 
from the magnetic tape in the order corresponding 
to the order determined by the assigned playback- 

40 order serial numbers. 

[0063] Every registered thumbnail for the VHS navi- 
gation can be revised or updated as follows. When the 
decision (OK) button on the remote control transmitter 

45 20a is depressed under the conditions where one of 
thumbnails in the head retrieval page of the VHS navi- 
gation picture is designated by the cursor, the cursor is 
moved to the playback button. In the case where the 
cursor is moved from the playback button to the revise 

so button and then the decision (OK) button on the remote 
control transmitter 20a is depressed, a thumbnail revi- 
sion picture forthe VHS navigation (a thumbnail revision 
page in the VHS navigation picture) is indicated on the 
display of the television receiver 1 . An example of the 

55 thumbnail revision picture for the VHS navigation is 
shown in Fig. 7. The thumbnail revision picture has a 
left-hand window for displaying a picture represented by 
a currently-reproduced contents signal (a currently-re- 
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produced program signal), and a right-hand window for 
displaying a registered thumbnail corresponding to the 
currently-reproduced contents signal. Specifically, a 
thumbnail signal of interest is reproduced from the hard 
disk 23 before being displayed on the right-hand window s 
of the thumbnail revision picture, On the other hand, a 
program signal of interest is reproduced by the VTR 1 3, 
and is then fed to the switch 17. Under the control by 
the system controller 28, the switch 1 7 transmits the re- 
produced program signal to the A/D converter 14. The 10 
reproduced program signal is fed to the H DD 1 5 via the 
A/D converter 14. The reproduced program signal is 
transmitted to the media manager 22 via the record sig- 
nal processor 31 and the record controller 21 , The me- 
dia manager 22 records the reproduced program signal 15 
on the hard disk 23 while being controlled by the system 
controller 28. Then, the media manager 22 reproduces 
the recorded program signal from the hard disk 23. The 
reproduced program signal is transmitted from the me- 
dia manager 22 to the switch 18 via the reproduction 20 
controller 24, the reproduced signal processor 25, the 
OSD processor 27, and the D/A converter 1 6. Under the 
control by the system controller 28, the switch 1 8 trans- 
mits the reproduced program signal to the television re- 
ceiver 1 . The reproduced program signal is displayed 25 
on the left-hand window of the thumbnail revision pic- 
ture. 

[0064] In the case where the thumbnail revision pic- 
ture for the VHS navigation is indicated, when a play- 
back button , a rewinding button, or a fast-feed button on 30 
the remote control transmitter 20a is operated, a corre- 
sponding program signal is reproduced from the mag- 
netic tape in the VTR 13 in accordance with the button 
operation. The reproduced program signal is displayed 
on the left-hand window of the thumbnail revision pic- 35 
ture. When the decision (OK) button on the remote con- 
trol transmitter 20a is depressed under the conditions 
where a capture button in the thumbnail revision picture 
is designated by the cursor, the present picture repre- 
sented by the displayed program signal is sampled (cap- 40 
tured) as a new thumbnail. A signal indicative of the new 
thumbnail is written over the old thumbnail signal on the 
VHS navigation data area H34 of the hard disk 23. Fur- 
thermore, the new thumbnail signal is displayed on the 
right-hand window of the thumbnail revision picture in- 45 
stead of the old thumbnail signal. When a previous pic- 
ture button in the thumbnail revision picture is designat- 
ed by the cursor, the old thumbnail signal is selected 
instead of the new thumbnail signal. In this case, the old 
thumbnail picture is again displayed on the right-hand so 
window of the thumbnail revision picture. When the de- 
cision (OK) button on the remote control transmitter 20a 
is depressed under the conditions where the capture 
button in the thumbnail revision picture is designated by 
the cursor, the present picture displayed on the right- 55 
hand window of the thumbnail revision picture is finally 
defined (captured) as a new thumbnail. A signal indica- 
tive of the new thumbnail is registered in the VHS nav- 



igation data area H34 of the hard disk 23 as an after- 
revision thumbnail signal or a revision-resultant thumb- 
nail signal. 

[0065] Every registered thumbnail for the HDD navi- 
gation can be revised or updated as follows. When the 
decision (OK) button on the remote control transmitter 
20a is depressed under the conditions where one of 
thumbnails in the head retrieval page of the HDD navi- 
gation picture is designated by the cursor, the cursor is 
moved to the playback button. In the case where the 
cursor is moved from the playback button to the revise 
button and then the decision (OK) button on the remote 
control transmitter 20a is depressed, a thumbnail revi- 
sion picture forthe HDD navigation (a thumbnail revision 
page in the HDD navigation picture) is indicated on the 
display of the television receiver 1 . The thumbnail revi- 
sion picture forthe HDD navigation is the same as that 
in Fig. 7 except for the following point. The picture por- 
tion "HDD NAVI" replaces the picture portion "VHS 
NAVi". The thumbnail revision picture forthe HDD nav- 
igation has a left-hand window for displaying a picture 
represented by a currently-reproduced contents signal 
(a currently-reproduced program signal), and a right- 
hand window for displaying a registered thumbnail cor- 
responding to the currently-reproduced contents signal. 
In the thumbnail revision picture forthe HDD navigation, 
the cursor is located at the capture button. 
[0066] In the case where the thumbnail revision pic- 
ture forthe HDD navigation is indicated, when the play- 
back button, the rewinding button, or the fast-feed but- 
ton on the remote control transmitter 20a is operated, a 
corresponding program signal is reproduced from the 
hard disk 23 in accordance with the button operation. 
The reproduced program signal is displayed on the left- 
hand window of the thumbnail revision picture. When 
the decision (OK) button on the remote control transmit- 
ter 20a is depressed under the conditions where the 
capture button in the thumbnail revision picture is des- 
ignated by the cursor, the present picture represented 
by the displayed program signal is sampled (captured) 
as a new thumbnail. A signal indicative of the new 
thumbnail is written over the old thumbnail signal on the 
HDD navigation data area H33 of the hard disk 23. Fur- 
thermore, the new thumbnail signal is displayed on the 
right-hand window of the thumbnail revision picture in- 
stead of the old thumbnail signal. When the previous pic- 
ture button in the thumbnail revision picture is designat- 
ed by the cursor, the old thumbnail signal is selected 
instead of the new thumbnail signal, in this case, the old 
thumbnail picture is again displayed on the right-hand 
window of the thumbnail revision picture. When the de- 
cision (OK) button on the remote control transmitter 20a 
is depressed under the conditions where the capture 
button in the thumbnail revision picture is designated by 
the cursor, the present picture displayed on the right- 
hand window of the thumbnail revision picture is finally 
defined (captured) as a new thumbnail. A signal indica- 
tive of the new thumbnail is registered in the HDD nav- 
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igation data area H33 of the hard disk 23 as an after- 
revision thumbnail signal or a revision-resultant thumb- 
nail signal. 

Second Embodiment 

[0067] Fig. 8 shows a portion of an information record- 
ing and reproducing apparatus 1 0A according to a sec- 
ond embodiment of this invention. The apparatus 10A 
is similar to the apparatus 10 (see Figs. 1 and 2) except 
for design changes mentioned hereafter. 
[0068] As shown in Fig. 8, the apparatus 1 0A includes 
a CPU 1 2A which replaces the CPU 1 2 (see Figs. 1 and 
2). The CPU 12A includes a system controller 28A in- 
stead of the system controller 28 (see Fig. 2). 
[0069] The system controller 28A includes, for exam- 
ple, a microcomputer or a similar device having a com- 
bination of an input/output port, a processing section, a 
RAM, and a ROM. The system controller 28A operates 
in accordance with a control program stored in the ROM. 
The control program is designed to enable the system 
controller 28A to implement steps of operation which will 
be mentioned later. 

[0070] During the HDD recording mode of operation 
of the apparatus 1 0A, the system controller 28A re- 
ceives, from the media manager 22, a signal represent- 
ing a picture in a program represented by the contents 
signal which occurs at the start of the recording of the 
program (the contents signal). The system controller 
28A converts the signal representative of the program 
start picture into a signal indicative of a thumbnail. In 
addition, the system controller 28A receives, from the 
media manager 22, information indicative of the at- 
tributes of the program represented by the contents sig- 
nal . The attribute information denotes whether or not the 
program is of a copy inhibition type, whether or not the 
program is of a head-less type, whether or not the pro- 
gram is of a stereophonic broadcasting type, whether or 
not the program is of a bilingual broadcasting type, and 
whether or not the program is of an auto CM cut type. 
The copy-inhibition-related piece of the attribute infor- 
mation originates from copyright management informa- 
tion included in the contents signal. The system control- 
ler 28A receives the reservation-related information 
from the record reservation manager 29. On the basis 
of the attribute information and the reservation-related 
information, the system controller 28A generates sig- 
nals indicative of an icon for an every-week reserved 
program, an icon for an every-day reserved program, 
an icon for a copy-inhibition program, an icon for a head- 
less program, an icon for a stereophonic broadcasting 
program, an icon for a bilingual broadcasting program, 
an icon for a timer-recorded program, and an icon for 
an auto CM cut program. On the basis of the present- 
date information and the present-time information out- 
putted from the system clock 30 and also command sig- 
nals fed via the remote control receiver 20b, the system 
controller 28A generates detailed program-related infor- 



mation which represents a program title, a recording 
date, a recording channel, a recording time, a genre, 
and another icon or other icons. The system controller 
28A combines the thumbnail signal, the icon signals, 

5 and the detailed program-related information into HDD 
navigation data. The system controller 28A outputs the 
HDD navigation data to the media manager 22. The sys- 
tem controller 28A controls the media manager 22, 
thereby recording the HDD navigation data on the area 

10 H33 (see Fig. 3) in the hard disk 23. 

[0071] When a program or programs are dubbed from 
the hard disc 23 onto the magnetic tape in the VTR 13 
(see Fig. 1 ), a related segment or segments of the HDD 
navigation data are copied as VHS navigation data. The 

15 VHS navigation data are stored in the area H34 (see 
Fig. 3) of the hard disk 23. 

[0072] When the navigation button on the remote con- 
trol transmitter 20a (see Fig. 1 ) is depressed, a naviga- 
tion command signal is transmitted from the remote con- 

20 trol transmitter 20a to the system controller 28A via the 
remote control receiver 20b (see Fig. 1). The system 
controller 28A controls the media manager 22 in re- 
sponse to the navigation command signal, thereby re- 
producing the compression-resultant signal of the HDD 

25 navigation picture or the compression-resultant signal 
of the VHS navigation picture from the hard disk 23. 
When the navigation command signal relates to the 
HDD navigation, the compression-resultant signal of the 
HDD navigation picture is reproduced. On the other 

30 hand, when the navigation command signal relates to 
the VHS navigation, the compression-resultant signal of 
the VHS navigation picture is reproduced. The system 
controller 28A expands the reproduced signal of the 
HDD navigation picture or the reproduced signal of the 

35 VHS navigation picture. The system controller 28A out- 
puts the expansion-resultant signal of the HDD naviga- 
tion picture or the expansion-resultant signal of the VHS 
navigation picture to the reproduction controller 24. The 
reproduction controller 24 and the switch 1 8 are control- 

40 led by the system controller 28 so that the signal of the 
HDD navigation picture or the signal of the VHS naviga- 
tion picture can be transmitted from the reproduction 
controller 24 to the television receiver 1 via the repro- 
duced signal processor 25, the OSD processor 27, the 

45 d/A converter 16, and the switch 18. Accordingly, the 
HDD navigation picture or the VHS navigation picture 
can be indicated on the display of the television receiver 
1 . In addition, the system controller28A controlsthe me- 
dia manager 22, thereby reproducing the thumbnail sig- 

50 nals from the hard disk 23. When the navigation com- 
mand signal relates to the HDD navigation, the thumb- 
nail signals for the HDD navigation are reproduced. On 
the other hand, when the navigation command signal 
relates to the VHS navigation, the thumbnail signals for 

55 the VHS navigation are reproduced. The system con- 
troller 28A transfers the thumbnail signals from the me- 
dia manager 22 to the display controller 26. The display 
controller 26 feeds the thumbnail signals to the OSD 
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processor 27. The OSD processor 27 superimposes the 
thumbnail signals on the signal of the HDD navigation 
picture or the signal of the VHS navigation picture. Thus, 
the HDD navigation picture or the VHS navigation pic- 
ture indicated on the display of the television receiver 1 
have the thumbnails at prescribed display positions. 
Furthermore, the system controller 28A controls the me- 
dia manager 22, thereby reproducing the detailed pro- 
gram-related information from the hard disk 23. When 
the navigation command signal relates to the HDD nav- 
igation, the detailed program-related information for the 
HDD navigation is reproduced. On the other hand, when 
the navigation command signal relates to the VHS nav- 
igation, the detailed program-related information for the 
VHS navigation is reproduced. The system controller 
28A transfers the detailed program-related information 
from the media manager 22 to the display controller 26. 
The display controller 26 feeds the detailed program- 
related information to the OSD processor 27. The OSD 
processor 27 superimposes the detailed program-relat- 
ed information on the signal of the HDD navigation pic- 
ture or the signal of the VHS navigation picture. Thus, 
the HDD navigation picture or the VHS navigation pic- 
ture indicated on the display of the television receiver 1 
have portions corresponding to the detailed program- 
related information. In addition, the system controller 
28A controls the media manager 22, thereby reproduc- 
ing the icon signals from the hard disk23. When the nav- 
igation command signal relates to the HDD navigation, 
the icon signals for the HDD navigation are reproduced. 
On the other hand, when the navigation command sig- 
nal relates to the VHS navigation, the icon signals for 
the VHS navigation are reproduced. The system con- 
troller 28A transfers the icon signals from the media 
manager 22 to the display controller 26. The display 
controller 26 feeds the icon signals to the OSD proces- 
sor 27. The OSD processor 27 superimposes the icon 
signals on the signal of the HDD navigation picture or 
the signal of the VHS navigation picture. Thus, the HDD 
navigation picture orthe VHS navigation picture indicat- 
ed on the display of the television receiver 1 have the 
icons. 

[0073] Examples of the icons are shown in Fig. 9. 
There are the icon for an every-week reserved program, 
the icon for an every-day reserved program, the icon for 
a copy-inhibition program, the icon for a head-less pro- 
gram, the icon for a stereophonic broadcasting program, 
the icon for a bilingual broadcasting program, the icon 
for a timer-recorded program, and the icon for an auto 
CM cut program. 

[0074] In the HDD navigation picture or the VHS pic- 
ture, the icon for an every-week reserved program, the 
icon for an every-day reserved program, the icon for a 
copy-inhibition program, and the icon for a head-less 
program are located in a region above the related 
thumbnail. In the HDD navigation picture orthe VHS pic- 
ture, the icon for a stereophonic broadcasting program, 
the icon for a bilingual broadcasting program, the icon 



for a timer-recorded program, and the icon for an auto 
CM cut program are located in a region below the related 
thumbnail. 

[0075] The icon for an every-week reserved program, 
5 the icon for an every-day reserved program, and the 
icon for a copy-inhibition program are used by the HDD 
navigation only. The icon for a head-less program and 
the icon for an auto CM cut program are used by the 
VHS navigation only. The icon for a stereophonic broad- 
10 casting program, the icon for a bilingual broadcasting 
program, and the icon for a timer-recorded program are 
used by both the HDD navigation and the VHS naviga- 
tion. 

[0076] A program signal transmitted from a BS digital 

15 broadcasting station and a program signal reproduced 
from a DVD (digital versatile disc) contain copyright 
management information. Generally, the copyright man- 
agement information represents "copy inhibited", "copy 
permitted only once", or "copy permitted". The system 

20 controller 28A gets the copyright management informa- 
tion from the program signal via the media manager 22. 
The system controller 28A generates the signal indica- 
tive of the icon for a copy-inhibition program on the basis 
of the copyright management information. In the case 

25 where a program signal containing copyright manage- 
ment information representing "copy permitted only 
once" is intended to be recorded on the hard disk 23, 
the system controller 28A updates or changes the cop- 
yright management information to represent "copy in- 

30 hibited" before the program signal is actually recorded 
on the hard disk 23. In this case, the system controller 
28A generates the signal indicative of the icon for a 
copy-inhibition program on the basis of the updated cop- 
yright management information. 

35 

Claims 

1. An information recording and reproducing appara- 
40 tus comprising: 

first means for recording a plurality of first vid- 
eo-contents signals on a first recording medi- 
um; 

45 second means for recording a plurality of sec- 

ond video-contents signal on a second record- 
ing medium differing from the first recording 
medium and being removable; 
third means for generating signals representa- 

so tive of thumbnails in response to the second 

video-contents signals respectively and record- 
ing the signals representative of the thumbnails 
on the first recording medium in cases where 
the second means records the plurality of the 

55 second video-contents signals on the second 

recording medium; and 

fourth means for reproducing the signals repre- 
sentative of the thumbnails from the first re- 
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cording medium to enable the thumbnails to be 
displayed. 

An information recording and reproducing appara- 
tus as recited in claim 1 , further comprising fifth 5 
means for designating ones among the displayed 
thumbnails, sixth means for designating an order 
about the designated thumbnails, and seventh 
means for sequentially reproducing ones among 
the second video-contents signals, which corre- 10 
spond to the designated thumbnails respectively, 
from the second recording medium in an order cor- 
responding to the designated order. 

An information recording and reproducing appara- 15 
tus as recited in claim 1, further comprising fifth 
means for generating signals representative of 
thumbnails in response to the first video-contents 
signals respectively and recording the signals rep- 
resentative of the thumbnails on the first recording 20 
medium in cases where the first means records the 
plurality of the first video-contents signals on the 
first recording medium, sixth means for dubbing 
ones among the first video-contents signals from 
the first recording medium onto the second record- 25 
ing medium as new second video-contents signals 
recorded on the second recording medium, and 
seventh means for using the signals representative 
of the thumbnails corresponding to the dubbed 
ones among the first video-contents signals as sig- 30 
nals representative of thumbnails corresponding to 
the new second video-contents signals. 

An information recording and reproducing appara- 
tus as recited in claim 1 , wherein the third means 35 
comprises means for, when the second means 
starts recording each of the plurality of the second 
video-contents signals on the second recording me- 
dium, capturing a picture represented by each of the 
plurality of the second video-contents signals as a 40 
thumbnail, and means for updating the thumbnails. 

An information recording and reproducing appara- 
tus as recited in claim 1 , further comprising fifth 
means for designating one among the displayed 45 
thumbnails, sixth means for reproducing one 
among the second video-contents signals, which 
corresponds to the designated thumbnail, from the 
second recording medium, seventh means for dis- 
playing the second video-contents signal repro- 50 
duced by the sixth means, eighth means for captur- 
ing a picture represented by the displayed second 
video-contents signal at a designated moment, and 
ninth means for replacing the thumbnail corre- 
sponding to the displayed second video-contents 55 
signal by the captured picture. 

An information recording and reproducing appara- 



tus comprising: 

first means for recording a plurality of video- 
contents signals on a recording medium; 
second means for generating signals repre- 
sentative of thumbnails in response to the vid- 
eo-contents signals respectively and recording 
the signals representative of the thumbnails on 
the recording medium in cases where the first 
means records the plurality of the video-con- 
tents signals on the recording medium; 
third means for reproducing the signals repre- 
sentative of the thumbnails from the recording 
medium to enable the thumbnails to be dis- 
played; 

fourth means for designating ones among the 
displayed thumbnails; 

fifth means for designating an order about the 
designated thumbnails and assigning and su- 
perimposing order numbers to and over the 
designated thumbnails in accordance with the 
designated order; and 

sixth means for sequentially reproducing ones 
among the video-contents signals, which cor- 
respond to the designated thumbnails respec- 
tively, from the recording medium in an order 
corresponding to the order designated by the 
fifth means. 

7. An information recording and reproducing appara- 
tus comprising: 

first means for recording a plurality of video- 
contents signals on a first recording medium; 
second means for generating signals repre- 
sentative of thumbnails in response to the vid- 
eo-contents signals respectively and recording 
the signals representative of the thumbnails on 
the first recording medium in cases where the 
first means records the plurality of the video- 
contents signals on the first recording medium; 
third means for reproducing the signals repre- 
sentative of the thumbnails from the first re- 
cording medium to enable the thumbnails to be 
displayed; 

fourth means for designating ones among the 
displayed thumbnails; 

fifth means for designating an order about the 
designated thumbnails; and 
sixth means for sequentially dubbing ones 
among the video-contents signals, which cor- 
respond to the designated thumbnails respec- 
tively, from the first recording medium onto a 
second recording medium in an order corre- 
sponding to the order designated by the fifth 
means, the second recording medium differing 
from the first recording medium and being re- 
movable. 
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8. An information recording and reproducing appara- 
tus as recited in claim 7, further comprising seventh 
means for assigning and superimposing order num- 
bers to and over the designated thumbnails in ac- 
cordance with the order designated by the fifth 
means. 

9. An information recording and reproducing appara- 
tus comprising: 

first means for recording a plurality of video- 
contents signals on a first recording medium; 
second means for generating signals repre- 
sentative of thumbnails in response to the vid- 
eo-contents signals respectively and recording 
the signals representative of the thumbnails on 
the first recording medium in cases where the 
first means records the plurality of the video- 
contents signals on the first recording medium; 
third means for reproducing the signals repre- 
sentative of the thumbnails from the first re- 
cording medium to enable the thumbnails to be 
displayed; 

fourth means for designating ones among the 
displayed thumbnails; 

fifth means for designating an order about the 
designated thumbnails; 

sixth means for sequentially reproducing ones 
among the video-contents signals, which cor- 
respond to the designated thumbnails respec- 
tively, from the first recording medium in an or- 
der corresponding to the order designated by 
the fifth means to enable the sequentially re- 
produced video-contents signals to be dis- 
played; and 

seventh means for sequentially dubbing ones 
among the video-contents signals, which cor- 
respond to the designated thumbnails respec- 
tively, from the first recording medium onto a 
second recording medium in an order corre- 
sponding to the order designated by the fifth 
means, the second recording medium differing 
from the first recording medium and being re- 
movable; 

wherein the first means comprises means for 
compressing the video-contents signals into 
compression-resultant signals, and means for 
recording the compression-resultant signals on 
the first recording medium, and wherein each 
of the sixth means and seventh means com- 
prises means for reading out ones among the 
compression-resultant signals, which corre- 
spond to the designated thumbnails respective- 
ly, from the first recording medium, and means 
for expanding the read-out compression -result- 
ant signals into the video-contents signals. 

10. An information recording and reproducing appara- 



tus comprising: 

first means for recording a plurality of video- 
contents signals on a recording medium; 

5 second means for generating signals repre- 

sentative of thumbnails in response to the vid- 
eo-contents signals respectively and recording 
the signals representative of the thumbnails on 
the recording medium; 

10 third means for reproducing the signals repre- 

sentative of the thumbnails from the recording 
medium and enabling the thumbnails to be dis- 
played in first thumbnail display positions re- 
spectively; and 

15 fourth means for, in the presence of a video- 

contents signal in recording reservation, gen- 
erating a signal representative of a condition of 
reservation of the video-contents signal in re- 
cording reservation and enabling the condition 

20 of reservation to be displayed in a second 

thumbnail display position next to end one of 
the first thumbnail display positions. 

11. An information recording and reproducing appara- 
25 tus as recited in claim 10, further comprising fifth 

means for recording the video-contents signal in 
reservation on the recording medium, sixth means 
for generating a signal representative of a thumb- 
nail in response to the video-contents signal in res- 

30 ervation when the fifth means starts recording the 
video-contents signal in reservation, seventh 
means for recording the signal representative of the 
thumbnail corresponding to the video-contents sig- 
nal in reservation on the recording medium, and 

35 eighth means for replacing the condition of reserva- 
tion by the thumbnail corresponding to the video- 
contents signal in reservation and enabling the 
thumbnail to be displayed in the second thumbnail 
display position. 

40 

12. An information recording and reproducing appara- 
tus as recited in claim 11 , further comprising ninth 
means for generating a signal representative of a 
new thumbnail in response to the video-contents 

45 signal in reservation at a moment a predetermined- 
time after the sixth means generates the signal rep- 
resentative of the old thumbnail, tenth means for re- 
cording the signal representative of the new thumb- 
nail over the signal representative of the old thumb- 

50 nail on the recording medium, and eleventh means 
for replacing the old thumbnail by the new thumbnail 
and enabling the new thumbnail to be displayed in 
the second thumbnail display position. 

55 13. An information recording and reproducing appara- 
tus comprising: 

first means for recording a plurality of video- 
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contents signals on a recording medium; 
second means for generating signals repre- 
sentative of thumbnails in response to the vid- 
eo-contents signals respectively and recording 
the signals representative of the thumbnails on s 
the recording medium; 

third means for reproducing the signals repre- 
sentative of the thumbnails from the recording 
medium and enabling the thumbnails to be dis- 
played; and 10 
fourth means for enabling icons to be displayed 
at positions near the displayed thumbnails, the 
icons representing conditions of the video-con- 
tents signals. 
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FIG. 9 



111 EVERY-WEEK RESERVED PROGRAM (HDD NAVI ONLY) 



IwedI EVERY-DAY RESERVED PROGRAM (HDD NAVI ONLY) 
[x)[a5l COPY INHIBITION (HDD NAVI ONLY) 
!§§ HEAD-LESS PROGRAM (VHS NAVI ONLY) 
[Si STEREOPHONIC BROADCASTING PROGRAM 
BILINGUAL BROADCASTING PROGRAM 



0 TIMER-RECORDED PROGRAM 

AUTO CM CUT PROGRAM (VHS NAVI ONLY) 



